Abstract. The Low Energy Positron Toroidal Accumulator (LEPTA) at JINR proposed for generation of positronium in flight can be used for positron annihilation spectroscopy (PAS) [1] . The positron injector of the LEPTA facility can generate continuous a slow positron beam with the intensity up to 1·10 7 s -1 at the energy in the range of a few eV to 100 keV and width of the spectrum 1 -2 eV. The injector is based on radioactive 22 Na isotope. The solid neon is used as a moderator to generate monochromatic beam. The parameters of the positron beam allow scanning the condensed matter in depth up to 10 microns with resolutions less than 10 nanometers and investigating layered structures for microelectronics and properties of a surface.
kicker (inside the septum solenoid); (6) toroidal solenoids; (7) solenoid and helical quadrupole lens; (8) electron cooling section, straight solenoid; (9, 10) detectors; (11) electron gun; (12) electron collector; and (13) vacuum pumps
The main function of the Low Energy Particle Toroidal Accumulator (LEPTA) (Fig. 1 ) is to generate a high intensity positronium beam in order to precisely measure its characteristics. The design and principle of operation of the accumulator has been described more than once (see details in [2] ). The accumulator consists of two toroidal and two straight solenoids connected in a ring. At one of the two straight sections the solenoids are circular cylinders; at the other section they are cylinders with an elliptic cross section (so called septum solenoids). The electron gun, the collector, and the positron source are situated inside the additional solenoids. All solenoids are surrounded by a common magnetic screen. The vacuum chamber is situated inside the solenoids. The single turn positron injection is performed using a pulsed electrostatic kicker.
Positron injector
The source. The low energy monochromatic positron flux is formed from broad spectrum of positrons emitted by radioactive isotope 22 Na. The positrons of the energy up to 0.54 MeV are moderated to the energy of few eV in the solid neon. The neon is frozen on the copper cone surface where capsule with isotope is located (Fig.2) . Positron source 22 Na was tested in iThemba LABS (RSA). Activity of source was 39,9 mCi at December 11, 2007. It was transferred to JINR in February 2008. It was mounted in the LEPTA injector and tested after completion of procedure of formalities. Activity of source was 25 mCi. Size of source is 2.3 mm. (Fig. 3) . Integral spectra were measured with technique described above.
June 2010. Maximum flux of slow positrons determined by standard method for coincidence scheme was equal to N max ≈ 1.5⋅10 5 positrons/ sec. The 2nd test of "The iThemba e + source" has shown that the obtained positron spectra have a width of σ = 3-4.5 eV and maximum at energy of 6-8 eV. The source was used for storage of slow positrons in "The Penning-Malmberg-Surko trap" (injector of LEPTA facility) and storage effect has been observed. More precise measurement of stored positrons number is planned for the next injector run in November 2011. Longitudinal magnetic field 400 G is used for output of slow positrons and for their transportation. Draft of transport channel was developed (Fig. 4) . Transport channel contains part with changing magnetic field. It is used for managing flux of slow positrons from slow positron cryogenic source (Fig. 4, 1) . Direction of the field is changed by rotating solenoid (Fig. 4, 2) . This magnetic field allows for directing the flux into a hole in channel. Slow positrons are transported to accelerating part through this hole (Fig. 4, 3) . Positrons gain energy 1-10 keV when they pass through this accelerating part. After that, positrons are outputted to experimental station (Fig. 4, 4 ) and dropped on a studied sample. The studied sample is located on ground isolated platform. This allows us to change platform potential from 0 to 70 kV. Studied sample is inside of shieldFaraday's cell, with entrance hole for positrons, which can be advanced accelerated by potential between ground and platform. Thereby, PAS installation allows changing positron energy from few eV to 80 keV. PAS method is based on the registration of gamma quanta which appear due to positron annihilation in the studied sample. This contactless diagnostic allows to isolate the studied sample, which is under high potential, from ground.
Conclusion
The development of the LEPTA project is approaching the stage of experiments with circulating positron beam. All main elements of the ring and the injector are ready and have been tested; positron beam has been transported from the injector into the ring [3] .
